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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the element 
crack of an air/fuel ratio sensor at the time of the cold 
starting of an engine. 

SOLUTION: A heater controller is equipped with the 
air/fuel ratio sensor 1 provided to the exhaust passage 
of an engine, the heater 4 for heating the air/fuel ratio 
sensor 1, heater control means 6, 10 controlling the 
power supplied to the heater 4 so that the air/fuel ratio 
sensor 1 becomes activating temp., a battery voltage 
detaction means 10 detecting the voltage of a battery 5 
supplying power to the heater 4 and a power setting 
means 10 setting the power supplied to the heater 4 
controlled on the basis of the voltage of the battery, 
which is detected by the battery voltage detection 
means 10, by the heater control means 6,10 from a 
predetermined period from the start of the supply of 
power to the heater in starting the engine. 
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itft^Jirrsfc-^fiHj^ige, ioi, t-£4«t 

S^lrMtS^' ^f'J5 ©SEE£tfcttJ-r ->f 'Jl 
EElftttl#Rl 0±, OHOtetttCRIU t-$4(C^ 

$ffl®^&6. 1 0(C<J;i)$lJffll$*T,-5t-^4fc«i^-r 




(2) 

1 

mmtsjccDtoffl] 

Mia t - * &cn;*j*«*a-r ©mEE*&fflT * 

'<?:r-y®£tgfti3M8£. 

SWBrt«MilW©>fi«)«:|»b. IWEfc-*K«att»*ll 
*6L-c*>6Bf£XiiiiiL H5fa^'vf'j^iE^aj#stcj:«3 io 
tfctti s tifcmria^f ? r- 'J ©«Eecs-5t »r . fria t - * 
3CiS^l8#flHj®-r sMia t - # tc^-r ^m^^s^-r 

>*©b-*l«RS!3£g. 

•y-© t - £ *flffl#SH«: *J (,> X . 

irffit-if©jae*^aj-r-5t-^s«itB#©i. 20 
snfct- ^ is i «uia*-??a^m^K: j: k> tsm 3 n/c 

©SSMKS-^t . BWBfc - **fi»#a#»«B 
JE*«t. £«*/tC£*m£-r£^J£-fe>-*©fc 

[000 1 ] 

[»WOJIir*fi9l5»»] *&WttSSRJt-fe>1f©k- 
SWWSMKRIU ^fc. ^r^W)B#©^tb-fe>-9-© 

f a. 

[0 00 2 ] 40 

[€£*©&'#) jfi*©««i©ffi«tfcwaPK*»t»"c«. « 

9SMcWP©W«Jjfe& (HC, CO, NOxf) «S 
9K7^-hv<»iHHffli3*iri»*. C©£*Rffc-fe>-y 

jgstcjt^ l-cisisi mi*s£ ma£«©s^^ 
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*jC«*»oy-r«:tfta , r*fc©'p**). smfHWHt 
•J - >©K^«SJt©ffflr^M©^S«i;J:b*S«l^ 
[0003] ±tBBBRJ8gt&ffl3^ftt. £*£J:b©*Safit 

-tofiSttttflftHB^ra <t 5 1 - *©ji«iM»*tf -»r 

d»-5. -2 7 8 2 7 9#<2rfB^©^-fe>iJ- 

©t-5»WfflJ«g«, fc-£-N©jimtZJ»!{t-fe>-y-5&?- 
©*PWr£tt{b©fc& 1 - *«ttjW3f5e«flE <c*r * * t? 

fc - * U t - * Att#ftr£ifll£(c 2fe 

[0 00 4] 

B!¥8-2 7 8 27 9^fBH^©lWR-fe>1f©fc-»* 

pspssgw:. tt<c«H©&ratti(ii»«:. t-*^©a* 

*»mt)W&ir&'i -■> 7- ') ©«E*#at-a-r«:^*^, r 
ut>ni 0 0 * ttxt- 2 temt>m6-rz><D 

±» b t - * <t &3fnz > ©ss^-aa i ©SSM 

■9- (SlBStt-b^lf-iWrS) ©JR^n**$B£T*£<r> 
[0005] ^n*^.. **W«±ffiBajS«:»*L.. « 

[0 00 6] 

W«S«W©P^iiK«c^6tifcaKlti2>ifi. iS^ 

5©wra. striae » t- y mn^w^©ic «t 0 «itu 3 ntcm 

[0007] ±fa^BSic J; 0 . ^ra^J»H#«:*jw-s t - 
KS^«^-r-5©-C. t-*3Wt**«:tOlfc3*»y. -9"- 
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[0008] ±i2^(C <t 9 . feHtttt&fCfett* t - 

■y©s^s«n4^i'jLr, ^©jasMtcs-^-ct-* 
s^tt-fe >^^fjn*^±3 ns, ±ibs& 1 mm 

[0009] 

j&^-c&s. ai«R, m— ©«>©«isj— #-^-c^„ 

i2>-9-^2«:«^jg51t-b>1f|5Ig§ (J^T> -b>1>-|sISS 
iiB^-) 3^e>^E*SBJJD3n. fc- £ 2 (C«a{ 

>U"IeIS§ 3 «v W ? a n > f » - if 6 ft S«SRMtS(iap 
^.--^h (A/FCU) 1 Oa><=>T^DiADEIttnSEE£ 
a-;«7^W (LPF) 7 **M,T£W-fe 

2ccEnjnrrs. 

[00 10] A/FCU 1 0«, -fe>-y-|HlSS3. t-£ 
Wfflmft 6 *J«fci>'L P F 7 <b*{cm^-*Uai » b ( E 
CU) 100©— g|3£ftU •fisZ)l>7 : --t"S:f*imc& 

&t/fcftLPF7*ALrfe>1?-BE83''<.tttfrt'&. L 

p f 7 BjEj^ttor * o #w£mmDmmwum*tt&i 

^•2<Dtli^i!K©^fflX7-*K9±L-rCi-&. C©ft$ 

nt#©«E©-fe>-u-Si-?-2 ^©enftiK:r#c» A/F C U 

JtW LXmtt i -fe 2 S^ift&J: ZPt © 

B#©^>^ST-2's©EnttI®i5r^tiJ-r-S <> A/FCU 

i o«ctie.©s^*jj:^ff*^m^4/c«>rtS8icA 
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/DMftS*RWr*»0. C:h6©A/Dg&gfB-fe> 
U13I& 3 *> 6 -fe >-9-fS^f - 2 £ifcft tttSfefCffi^r &T^" 

[001 1 ] 3£j8Sit-tz>f - 1 B-b>-WRT-2 aWSttKtt 

©fctt. A/F C U 1 0 OWIMimtc/i ? f- 'J 5 #>6 
•«2>1f3R J f-2K:F*3j«3nytt-$4'^«^«i|i&L.rt- 
*4£jIHU, H2>-!J*F-2*PJWgtt{fcU -fe>-9-SS 

-$4^1MMt5. '<»fU 5©^EEB A/FCU 
1 0©rtgp«:^:W6n/cA/D^g{cj: 0 ^t?*;^ 

[0 0 12] ls#>£(C. ■i2>^m^-2(Dmtnii i -k>^m 
ffifciffi. WIB3 0 QiftSiS t-$4'sS*fi8St 

sc&k:j:94:>ih6?2ome*5MUL m«7 

20 0 0- C(dB9-r4lW8P*Jfft>n-ct>*. ^j&ib 
*dt»jL-vh (A/FCU) 10B, -fe>1f-SR-T-2JfeftI 
t - f f JiSPHSg 6 *> 6 1 - * 4 & ttjjiHCff 

/D^fessrtSBtcsawriii. cti^ofy*^- 

/c«iAfiKc«^*«M©SS«L®CCI& t 
-d?4fCtf ^<ti*>fcfc-^4©jg#a (OT) tBSrjh 

r * «fc 5 1 - * 4 ©ag$«;HT ^ . *»w©suto^fis 

ttt, SKStb-b^lfl iUTKI^IiiSS^^iSS^ffi^ 
30 ^ (EftJR'fe>-9-) «r<fiffl-r-5. *^Di» 

cti{cRE£-r4*>©-rft<. mmib^v-i iur. 2g 
«KJ:b*i y * - >*«jer z> zi*tt*wr<5 a s?^ 
^•fe>tf (o, jz>-y-t$Frz) zmwcm&icbmm 

[0013] 3BBHtW»*- h (A/F C U) 1 0 

«. mz. itmTik u «c tr>jR&fflS'<x k «fc o tasted 3 

MCPU, ROM, RAM, B (Mjf iJA^r? 
^) . RAM. A*^-h. ffl2j*-K A/D^jfeg 

*jcfc^D/A^^s^^«L,. ^-r-s^igo^jt 

[0014]S2Hil tCiKf £j&J±-fe>iJ-©»r®0-C 
*^.„ ^JtH2>-9"©-fe>-9-*#2 0 »r®# v ^« 
©S£tStffiia®2 l^WUTfcO. C©a:UtJg!n@2 ltt 

-e©pap^2 1 a tcrtsiM©«fMe2 7©K#w? ! v:si5rt 

KfifeWiSnTH^SttTUS. ffitHg&i/12 1 BZ r 

02 ^(D^vx^mmimtzxvBmztix^z. */t 

*>-9-2|s:»2 0B@«:mfl?M@2 2*WUT*J») > C© 
@<*®»M®2 2»B?^-r^>e«tt^k«}«fefe^K:j: 
so •) SFfSf* ^tt©g^^flB««JB 2 34^ UtSfnifctS 



5 

c<DM#nMmm2 2<Di*im.miax. *M.mm&m2 a 
m$Mmmm 2 3 ** <t a^mfflunffiji 2 4 « . stc s & 

(P t ) l?©fel!ffit§tt<DJK^ft^4{b^^ 

(porous) *W-r&J:5tcj&ia<*ftT(,> 

0~ 1 0 0 mm' *J<tO*0. 5 — 2. 0 nmWKtU-o 
x^ s. -ttmAnwm 2 4 ©SfSfc J: VMS « l 0 
mm' W±teJ:yo. 5-2. OtfmSKift-oW 10 
£. £<fc, fe>1>^#2 0tt«S*^-2 8(CJ:0H* 
ftTt>*. fiS8l*^-2 8ttt>f*fj:2 0©gMft#* 
40tffl6«JI*«rl»Jt:Loo, *z>V*W2 OdMU^m 

[0015] ^M©?fera*&lft^tC«*>^2(s:#2 0 £ip 

jwniisrsfcfcfc-* 2 6 cc*«&;«fitte-*- 

£©T. Sfefe&flStCifttf. ;<jr7->;5*>6b-£2 6 
(CT'^-f-^Jt 1 0 0%t?SAM*ltl.>5. -f •"£> 20 
t-*2 6«:^«iife*Jfifeti-rt:-*2 6*^tffll«:/jn 

fc-*2 6<Dfi!fctttLhJ*U b-£2 6©Sft 

t-fe>***2 0©aK<h©au&£as^ecJt*u 3? 

«Z>»IB>&*«KOffllKJt -b ^wm^mtizvik* £ tc 
to. JWTK^-r 4 J: 9 K-fcflMMWSK: t - * 2 6 <c jl 

[0016] a3«t-^tw;i'-^>©7n-g : - + " 

2f^l—?>*J<fct>'04. 06. 07*J«fc!>'0 30 
«6 4msS(C»f3*l£. 5feT. ^^^30 It? 

02tCit*. I GSWd^>©il?[t$;l'-?'>M7 
[0017] X^-5>:/3 0 2~3 1 2©&ffi£f§WiK:ta 

wr-si. 1 <Dmmm&it<Dtcit>> 

flB«6Cfc«#*fc-*4K:«|&L <b-^±Rgffi5iF 
/BMP) , 3SB&J*-b>-y 1 ©SR**3R£jaasaK«:a 

ztsmmtcmm? ztctbonxz t - * 4 s 

(*-T«F/B«») . 

[0018] Xf 5 ^302T?B, S^tb-b^lfl©^ 
^^>b-#>*Zdc=&3mrS. C©-r>b-^ 
>^Zdd*. -fe>**^2KHeD«BEVnep*E|ttPl/. 50 
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■e©B*©«S£I neg £tfcfcHU Z dc= Vneq / I neq * 

m*.it-k^ym*2ifitm<tM&7 o o* coit^ 

ass ^ > b- ^>Xtt 3 0 £2T* s„ 

[0019] ^f;-y3 0 3T(j:, gmt-tyy- i©« 

147 7 *F l*Hs» HStiA:«»5*»*«aiL.. F 1 = 1 
<Di#ttXf--^3 0 4(CjI<&. ^f^3 0 4?*f 
SF/BSHjflP&HfifU Fl=0©i*(«7-jy3 0 
5«Ciltf. ^f»^3 0 5Tlt 2 ©r£ti*lj 

Zdc>3 0fiD<!:#-fe>1f«^2*s«ttYt3n^:iW 
KUf^3 0 6rSttlt«>-9'l<!>}Stt7 9^F 1 

*UfflJ*HfifU Zdc^3 0CDi*-fe>-9-*^-2«#rgf* 

2*?m\tzitz>tcib<Dt~zfflm*'< : T ?z>#F\ 

[0020]Xf^307-Ctt, b - ^ 4 —©Etttn^i 
KVn fcJcO'HiJiU n Srt&ffi-TS. Xf-;^30 8f 
«. t-jt4©JB*iRh *Rh =Vn /I n *6«Hr 
£„ Xf ?^309m b-*4©W$i|ig|?i&Kl 2 

0 0* C <fc 0 9r3©MW£Wfi«r» t - LAMM'S. 1020 
• C{Ciija5Lrt>«cl»*>5*>«r*fl)eL/. ■ ? £©*I5£*§*#' 
YE SOtZ&X^v r?3 1 0«Cji#. b-^4CC-C# 
*A:«**^*^r*DUTY«8P*SltTU ^©*<J 
®g**5NO©i#ttX7-s'7'3 1 lCCjt*. b-^4 

*t-*±$mm\ o 20- ctc«B#f saHjffl!*^. 

Xf^^3 10, 3 1 1 tCOHTtt. I4~I8*ffll,> 

r«"C»«KCBl9W-&. cc-c. b-^±^?aa*t- 
5»4©WI»HI^SS«:s25eL.^l>©Wb-ir4©«faS 

€rffl^S<bb-^±RBjaSl 0 2 0° CJCtB^-r^b- 
fffiSiRh»2. lQ-C^O. b-^ffi^RhdS2. 1 
Q{CttS«fc^{Cb-»©|ffllU^i#, b-^SS©«6 
-5tB8 7 0-1 2 0 0' C©«SBBF«i(CiU*«3. b-^ 

[0 02 1 ] Zr-v y'3 1 2"C«. Xf^3 1 0 V 3 

1 l^t£S£ttfcDUTYitfcl£DTb-*te^y^'./ 
5©m£E*EH»-rS„ CCt, DUTYJWiB. b- 
>4fc»<?f ') 5©l£E4*>*?t4JWII*, m« 
lOOmsil/fcit. DUTYttaW2 0 %©£#«:*• 
>W20mst7^80ms, DUTYtb*S50% 
©it(it>^W50ms^ffl50ms > DUTY 
tbOU 0 0%©itttt>Wl 0 0ms©SHWCt 

-*4{c/^^y5©«EE«rEn*n-riftflffli*m^. ^ 

(C. EI3©^f-f 7*3 1 l(COC»T. 04£ffll>Ti$fflJ 



[0 02 2] S4tefc-*±|®ffilAfc:g^< b-*«|ffll 

S*5***BIIU F2 = l^i^f ^4 0 2(C 
it*. F 1 =0C0i*«Xf-^^40 3Ccii*. ? 

2 0%^tl>o CCD2 0%«b-*«E#JfK#>6« 
AM*P(ClMTt/ftJ9(cftn«c b - *»flS£ft3WWM3 ft 

«F 2*H2* h-T^o 77^F2(^^r> 3 >X>f 
I GSWW7^6t>^i6n^i^7>^> 

[0 02 3]Xf^40 2 flU9BlE^4>fiX 
5 #E »fi<D±J?«Cc J: 0 b - £ 4 ftHftftgR 3 fttt 

h#2. 5Q<fcO^S^**IJg(|L, Rh >2. 5 QCD 
itttXf 9^4 0 SCCii^, Rh^2. 5Q0D<t#te 
X7vzf4 06CCiitf g Xr^7 , 406tttDUTY = 
DUTY- 10£ftHU ft*MB*«ffc«cDUTYJt«c 
S^T^o DUTY#liO(Bcttofei*BDUTY = 

[0 02 4] Xf^7'405W, b-^«^jWh*^ 

Wh =Vn X I n XDUTY/1 0 0 

CCt, Vn % I n ti^S^Xf"^ 7*3 0 7"C^tHO/c 

■weal ««ffl**uDUTY»«riHi«Hia»!«:^^^ 

^403, 4 0 6, 4 0 8*fc»4 0 9rR£8tifcD 
UTYHASW. 

[0 02 5] Xf^4 0 7Wt ^-(ilMS^»!<Db- 
^**Wh tb-jr40i»Jft|RI!liaKl 2 0 0 # CCCfl" 

& *»b - * 4 ^<D«i&s^asa^ <t o £ we 

L/T^f 7^408 dcMfrZT 9 y'4 0 8 Tf^ ^ 
tt*3%»I» (DUTY=DUTY+3^gLHi) OTb 
-£4^<D#t&m^£*§*U Wh>2 10i^(it- 
# 4 ^®#|&«A#B*MH? J: 0 m^WSir^f * 
^"4 0 9<Cji*;%?-?:/4 0 9tfa- 7w Jt«3KS 
^ (DUTY = DUTY-3^StB) Ut-^4^ 

fitted******. 

[002 6] «±6CJ:Oaa3e3nfcDUTY«cK^*b 

~#$fjfflrr&t b-*4^cDSgsa&a**a*R« 

#2 1 (W) WWfflr**. *CC. *7»?:/3O40X 
fllF/BHIlCOlitlWt*. ^f?^303r* 
ail//c«^i[«S^>b--^>^Zdc«r*>i«:, jR^-jSift 
-Obr-4r>^ZdcW*-^»7 0 0° CCCfa^^3 0 
(Q) «C&SJ:5«Cb-jr4^epftI'rS«EEOf ? a-^ 

[0027] DUTY=GP+G I+c 
GP =a (Zdc-3 0) - ttmm 

GI =G I + b ( Zdc- 3 0) - 
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CCr. a, b v c« % W*.«a = 4. 2. b = 0. 
2, c = 2 0(0Jl»t*i i «±«W8tifcf a -f -f 
J*rt-*4*ffl»*SC±T\ *^»a^>t-y> 
*Zdc£3 0 (Q) ttittOcfMffirc*, fc^tfjR^ifitfc: 

[ o o 2 8 ] ei 5 \zmmmm<om 1 n*swob - *n 

9(S:}Rt70-^f - hT£>£ B 030^^7^3 0 9 
10 rt-*«a»*k-*JblBHlSl 02 o° ctcnnir 

ffU t-*f4«CT?»SA:^«Jttt»tiDUTY 

^iitfo Xf^5 0 2"C(t B 6 CC5*Tv 

0, Xf^5 0 1 rR&Ufrrc??' !/ttBE*>6h-* 

#a&S^?CDDUTYJ:b*»ttfr-5>. 

coo2 9] c©»iwiiw>t-arMai«:j:n«. «t 

IHte«iB*«:^-9^i;«aEVB #1 2V«tOK^»r 

'^-r'JWEV. #*1 2 V©<fc*DUTY= 1 
OOit^i, b-#igfaRh = 2. 1 <Q)fC12V 
<0«E3&5ig«WK:BJJ!lP b - * 4 ^<Z>¥$I«*&«# 
tt. (V. ) a /Rr*ffi3*l. #J6 9 (W) <t&£ 0 
C<Dit(Dt-^4 ^(D^im^mtf SriiKfilte^d?) 4 

©«#«*&rtfi5ffi<b«c*. ^fUSEEV. #12V* 
b - £ 4 ^(D^^£W£# 6 9 (W) 
30 *«*fcl><fc5fcDUTYtt*#ffl-r*. /t* 
-f-yWBEV. *J1 4VCD<b#, C£>£ * l 0 0%^*- 

^^-cmt>m^m. swm&mha. (v B > 2 / 

R-93 (W) i^«?rt$5OT, Cft£69 (W) 
CCT£fc#fc:fcl:, DUTY£b£6 9/9 3 = 74 (%) 
CcT*i«J:C>. v^JCfcWl 2V^ii^A'^f'J 
W3EV. CC*f-T4DUTYtb«C<DJ:^tCg[ta3tl4 0 
ft*** 1 2 VJM"R»< * f»;«EV, CC*f*T 4 DUTY 
Jttt, 1 0 0%fa-f^r^«lTt¥Wl 

*»6 9 (w> LTFte<Dx?^>vm*2<Dmnftmt<D 

40 fctf>l 0 0%CCi£g£ft6 0 B3©^f7^3 1 

OCCO^T, »2SOfc««:ia7*fflt*rJMTK:|ttWr 

So 

[003 0] 07««MJ&Sb«F©»2^6fi0J<Db^^ffJ 
aitSVT^a— hr4S 0 030^^^3 0 9 

rt-*aa5Wfc-*±iEatti 020 0 ctcsiBiur 

C^C»i«SStifcRh <2. 1 (Q) <h^, Xf**? 
70 1, 7 0 2£IWfU b-* 4 «Ct?« 
*«*&T*DUTYW»*tf9. Xf^7 0 1W, 
4@jaiSI8C[)DUTY= 10 0 (%) T(Z)b-3f4'\ 
50 <D\z~*m&WWd&m$<DXrv730 7-CifttHL 
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fcb-#^IIVn <t fc-*«fcl n (Wa 
= Vn X I n ) . CC-f. ag-r^^CtBt-^HEE 
Vn #'<7?-iJ*EVB (CtB^-r^CiT**). Wa it 
VB (dCCCfttiJtlSCi-CtJ. 
[003 1 ]^f^70 2t«, b-s^cey&m^ 
Whmi X f - ? 7* 7 0 1 L fc^[HIteSI^^© fc - * 

«*&^Wa <L*fBt,>;*3$*>6DUTYit£lltH?-£. 
DUTY = (Whm/Wa ) x 1 0 0= (1 4 4/Wa ) 
X 1 00 

CCT, t-Z&kmi&mjjWbmkte, b-**g£iRh 10 
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